Lentiviral-encoded shRNA silencing of proteoglycan decorin enhances tendon repair and regeneration within a rat model.
Injured tendons often heal with scar tissue formation, resulting in uniformly smaller collagen fibrils and poor mechanical properties. The small leucine-rich proteoglycan decorin is well known to regulate fusion of collagen fibrils. Rat patellar tendon cells were transfected with lentiviral-encoded shRNA that specifically targets decorin. Silencing of decorin expression resulted in decreased cell growth. Three types of scaffold-free engineered tendons with different mix ratios of anti-decorin shRNA-treated cells to untreated cells at 1:0 (DCN), 1:1 (MIX), and 0:1 (CON) were utilized for repair of injured patellar tendons. Four weeks after implantation in situ, the MIX group manifested the best results (best coordination of histology, more mature collagen deposition, and larger collagen fibril diameter). Although the DCN group exhibited the largest collagen fibril diameter, this was associated with abnormal shape. Hence, regulation of decorin expression to an appropriate level is crucial for tendon repair with gene therapy.